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PREPARATION OF SKIN POWDER AND SKIN EXTRACTS*
AARON BUNSEN LERNER, M.D., PH.D.
Skin is one of the most durable tissues of the human body. It is resistant to
pressure great enough to compress steel. In spite of its high water content (ap-
proximately 70 per cent) fresh skin cannot be ground or extracted as can other
tissues. It cannot be homogenized satisfactorily in a Potter-Elvehjem glass
homogenizer or in a Waring blendor.
A few years ago we had a skin press built consisting of a steel cylinder with
a close-fitting piston and a steel plug. The plug, 1 inches thick and containing
several perforations, was attached to the bottom of the cylinder. The cylinder
was filled with fresh skin slices, and a pressure of 26 tons per square inch was
applied to the piston by means of a hydraulic press. Even with this powerful
pressure exerted for one hour, no fluid was expressed from the skin.
The resistance of skin to both ordinary and extraordinary means of preparing
extracts and homogenates hampered biochemical study of its metabolic proc-
esses. For the most part investigators had to use skin slices. In a few cases,
extracts were obtained by macerating small bits of skin in a piston-cylinder
apparatus (1) or by grinding the skin with sand in a mortar and pestle. On
some occasions skin was frozen in liquid nitrogen and the resulting solid smashed
with a hammer. Technics which have been developed in the last 2 years for
preparing skin powder and extracts easily will be described in this report.
POWDERED SKIN
In determining the amount of a substance in a whole small animal, the animal
is frozen in dry ice and passed through a mill. A representative sample of the
resulting residue is used for biochemical analysis. We have adapted this method
for studying skin. The mill most often used in this procedure is the laboratory
Wiley mill, intermediate model, with a 20 mesh screen which can be purchased
from most laboratory supply companies. The mill has a small circular chamber
with two stationary blades opposed by a rotor with four cutting edges which
revolve at high speed to produce a shearing action. The pieces of tissue are
agitated until cut sufficiently fine to fall through the mesh sieve at the top of
a tube located at the bottom of the mill chamber. This instrument must be
kept at below freezing temperatures. Usually we have used the mill in a deep
freeze at —20°C.
Pieces of fresh skin are frozen in a deep freeze (—5 to —20°C) and put on a
cake of dry ice on a laboratory work bench. The frozen skin is cleaned and cut
on a hard wood board. Subcutaneous fat is removed by cutting and scraping
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with a scalpel. The whole skin is then cut into strips about 1 to 4 mm. in width
and 5 to 10 mm. in length. The skin should be kept cold because it is much
easier to handle and cut than when warm. The small pieces of skin are put in a
Dewar flask containing crushed dry ice or liquid nitrogen. For large quantities
of skin it is easier to work with liquid nitrogen. For small quantities of skin,
that is, less than 2 grams, liquid nitrogen and dry ice are equally easy to use;
but dry ice is more economical. Several pieces of frozen skin, together with dry
ice or liquid nitrogen, are passed through the cold Wiley mill which has been
turned on beforehand. The powdered frozen skin is collected in a container
after passing through the 20 gauge wire mesh. Care must be taken to use asbestos
gloves to protect the hands from the low temperatures of the containers and
FIG. 1. SKIN PRESS
apparatus. While in operation the mill must be kept at below freezing tempera-
ture. Liquid nitrogen or dry ice should be kept in the mill along with the skin
to prevent the cutting edges from becoming warm and allowing the skin to
thaw. It is not possible to grind skin unless it is frozen to a brittle stage. If
the skin powder is allowed to warm above freezing temperature, a sticky amor-
phous material is obtained. For most of our work on vitamin assays, fat analyses,
and microbiological studies, we found it convenient either to preserve the powder
in the frozen state until use or to lyophilize the material in order to obtain a
dry stable powder: The dried power can be stored at room temperature, 5°C, or
in a deep freeze depending upon the nature of the skin substances in which one
is interested.
SKIN EXTRACTS
Since experience had shown that a direct pressure of 26 tons per square inch
failed to force fluid out of pieces of fresh skin, it was evident that either the
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pressure would have to be increased further or a new approach initiated in
order to obtain fluid from skin. At the suggestion of Dr. Irwin Siegel, it was
decided to try passing skin between steel rollers. This approach appeared logical
because skin is more laminar a structure than other organs. Sending a relatively
two-dimensional organ through "wringers" to force out fluid would be com-
parable to crushing a three-dimensional structure by direct pressure of a piston
in a cylinder. Because the two rollers of a wringer have only a fine line contact,
it is possible, through a gear system, to exert tremendous pressures with rela-
tively little effort. Some preliminary experiments with a steel roller in a machine
shop looked promising. Therefore, we asked Mr. Alvar Nordstrom, a machinist,
to make a skin press with stainless steel rollers. This apparatus, made entirely
of blocked iron and steel, is shown in Fig. 1. It is 15.5 inches long, 10 inches
high, 5 inches wide, and approximately 50 lbs. in weight. Fig. 2 is a drawing
of the important details of the instrument. 'When a piece of ordinary cloth
toweling is passed between the rollers, the cloth fibers are changed and the
material becomes very brittle.
At room temperature a piece of skin without subcutaneous fat, measuring
0.5 to 3 cm. in width and 0.5 to 10 cm. in length, is placed between 2 pieces of
fine stainless steel screen (e.g., 100 X 100 mesh). The rollers are separated
sufficiently by turning the set screws so that the steel screens and skin can be
inserted. The set screws are tightened so that each end of the roller is lowered
to the same extent. The rollers are then turned by means of a handle, and the
set screws are gradually tightened further. As the skin passes between the
rollers, fluid comes out and drops off the bottom roller. A petri dish or small
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beaker is kept beneath the rollers to collect the milky fluid. About 50 per cent
of the fluid in skin can be collected in this manner. In a typical run 20 grams of
fresh skin yield about 6 to 7 grams of fluid. It is not possible to use the ap-
paratus unless the skin is pressed between stainless steel screens. Without the
screens the skin does not pass between the rollers but simply slips on the roller
surfaces.
DISCUSSION
The technics described are useful for obtaining powdered skin in the fresh
frozen or lyophilized state and for preparing skin juices. By obtaining skin
from amputated limbs and biopsies we have been able to make powdered skin
for use in vitamin assays, fat analyses, enzyme determinations, and micro-
biological studies. The fluid from pressed skin is being used for studying proteins
and lipids. Reports of this work will be published later.
Another technic, which has not been tried yet on skin, is that described by
Pirrung (2). Tissues are placed in a small cylinder under 3000 pounds per square
inch of nitrogen pressure for 24 hours. Upon sudden release of the pressure,
the tissue is dispersed. This technic would be worth trying on skin.
The use of ultrasonic vibrators to disperse skin should also be tried.
SUMMARY
1. A method is described by which fresh frozen or lyophilized powdered
skin can be prepared with a laboratory Wiley mill.
2. A skin press is described which can be used to obtain fluids from skin.
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